The effect o f trifluralin on the photosynthetic electron transport has been investigated by oxygen evolution and thermoluminescence m easurem ents. The results confirm the earlier observations that trifluralin at low concentrations blocks electron transport between the two photosystems probably at the same site as DBMIB does. A t higher concentrations however, trifluralin inhibits the reaction from H aO -*■ /?BQ also and affects the thermoluminescence of chloroplasts in a manner sim ilar to DCM U. These results suggest that trifluralin has a second inhibitory site therefore the use o f trifluralin as a specific inhibitor o f electron transport has to be questioned.
Introduction
In this work we report that trifluralin has two inhibitory sites in the photosynthetic electron trans port.
Materials and Methods
Intact chloroplasts were obtained from enzym ati cally isolated protoplasts o f m aize and resuspended in a medium containing 0.4 m d-sorbitol, 10 mM NaCl, 1 mM MnCl2, 5 mM M gCl2, 2 mM ED TA and Abbreviations: pBQ, p-benzoquinone; DBMIB, 2,5-dibromo-3-methyl-6-isopropyl-p-benzoquinone; DCIP, dichlorophenolindophenol; DCM U, 3-(3,4-dichlorophenyl)-l,l-dimethylurea; DMQ, 2,5-dimethyl-p-benzoquinone, FeCy, ferricyanide; HEPES, N-2-hydroxyethylpiperazine-N'-2-ethane sulphonic acid; MV, methylviologen; PMS, phenazine methosulphate.
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0341-0382/81/0900-0853 $01.00/0 50 mM HEPES (pH 7.5) [5] . Oxygen evolution and consumption were measured using a Clark-type electrode as described previously [6 ] . The m easure ment o f thermoluminescence was carried out in the temperature region from -8 0°C to + 8 0°C using equipm ent similar to that in [6 ] . 
Results and Discussion
The effect o f trifluralin on the photosynthetic electron transport chain is shown in Fig. 1 Since trifluralin inhibits the electron flow in photosystem II also, we tried to localize its sites o f action by therm olum inescence measurements. Ther m olum inescence originates in photosystem II and the bands o f the glow curve can be related to the different com ponents o f the electron transport chain [7] , This m ethod offers a good opportunity to localize the action sites o f this inhibitor. The un treated chloroplasts exhibit a main band at about + 20 °C (Fig. 2) . After D C M U treatment o f chloro plasts the m ain band at + 2 0°C is replaced by a new band appearing at + 6 °C. After addition of low concentrations o f trifluralin, where the electron flow from H 20 -*■ pB Q was not inhibited, the glow curves were sim ilar to that o f the control. Although the reaction from H 20 -*• MV was strongly inhi bited in this concentration range, this effect was not reflected in the therm olum inescence since electron transport com ponents located behind the plastoqui none pool do not participate in the generation o f therm olum inescence [7] . However, at higher con centrations ( > 30 |i m ) , where the reaction from H 20 -> /?BQ was strongly inhibited, the herbicide treatment o f chloroplasts produced an effect on therm olum inescence similar to that obtained with D C M U (one m ain band at + 6°C ) (Fig. 2) . This result also confirms that one more action site o f tri fluralin exists and it is probably sim ilar to the inhibitory site o f D C M U .
[ Summarizing our results we can state that tri fluralin has two inhibitory sites in the electron transport chain and therefore the use o f trifluralin as a specific inhibitor o f electron transport has to be questioned.
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